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(54) Vehicle cooling radiator arrangement 

(57) An arrangement of radiators (2-6) for a utility 
vehicle, eg an agricultural tractor, comprising three or 
more cooling radiators which together define a chamber 
(7), optionally with some of the walls formed by perfo- 
rated plates instead of radiator elements. One of the 



radiator elements may be pivotally mounted with 
respect to the others to provide access to the chamber. 
The arrangement of radiators may be mounted on a 
common support (1). 



Fig. 1 
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Description 

[0001 ] The invention relates to a arrangement of three 
or more cooling radiators for a utility vehicle, such as a 
agricultaral tractor. 

[0002] Powerful utility vehicles, such as agricultural 
tractors, for example, require a number of radiators in 
order to re-cool the working media, such as coolant 
water for the engine transmission oil ad hydraulic oil 
amongst others, as they become heated during use. 
These days, it is common practice to provide the requi- 
site radiators in a parallel arrangement one after the 
other so that the coolant air flows through radiators. 
However, there are certain disadvantages to this layout. 
Arranging the radiators one after the other results in a 
high resistance to air flow which, apart from making it 
necessary to provide a disproportionately powerful fan, 
can also cause lead to a interruption in the flow, which 
results in the radiators becoming overheated. The lower 
temperature differential available to the radiators also 
makes it necessary to provide radiators of a larger size. 
In addition, ay dirt which gets into radiator fins, particu- 
larly those of the radiators at the rear, is very difficult or 
totally impossible to remove completely without disman- 
tling the radiators. The presence of dirt poses the risk of 
local overheating in the radiators. 
[0003] An objective of the invention is to provide an 
arrangement of three or more radiators of the generic 
type outlined above which is efficient, easy to maintain 
and not susceptible to failure. 

[0004] According to the invention, an arrangement of 
cooling radiators is provided as set out in Claim 1 
hereto. 

[0005] The advantage of this arrangement is that the 
flow resistance is reduced when compared to three par- 
allel radiators one after the other, which means that 
smaller radiators can be used to achieve the same cool- 
ing effect. Access to the radiators is also easier. 
[0006] Preferably, the arrangement also has the fea- 
tures set out in Claim 2. In this arrangement, it is 
ensured that there are no "short circuits" of air flow 
resulting in localised hot spots on any of the radiators. 
Preferably access is provided means of the features set 
out in Claim 3. 

[0007] Other preferable features are set out in the 
dependent Claims. 

[0008] In general, the arrangement specifically 
described herein provides an inner chamber sur- 
rounded on most sides by radiators, which makes for 
ready access to the sides of the radiators on the interior, 
provided one of the radiators is pivotably mounted or 
detachable. Any dirt which has become stuck to the 
radiator fins can be removed easily using compressed 
air for example. 

[0009] In addition, the radiator arrangement reduces 
the overall flow resistance in the radiators, resulting in 
low flow losses, thus providing a system of radiators 
which operates satisfactorily, even with a conventional 



fan, and is not susceptible to failure. This can largely be 
ascribed to the fact that relatively large cooling surfaces 
can be provided by arranging the radiators in the layout 
proposed by the invention, allowing the air to flow at a 

5 low rate and the fact that the entire coolant air induced, 
which does not contain any outside air, has to flow 
through two radiators only. Not to be overlooked, how- 
ever, is the fact that a part of the dirt which might be con- 
tained in the air flowing through the radiators at the front 

10 is left in the inner chamber, which not only means that 
the efficiency of the rear radiator remains unaffected for 
a longer time but also the under-pressure prevailing in 
the inner chamber during this time is that required to 
induce a sufficient quantity of coolant air through the 

is radiators connected at the front end. 

[0010] In one practical arrangement of the invention, 
the radiators are mounted on a common radiator sup- 
port. With this design, the radiator system can be 
assembled beforehand. This means that the entire radi- 

20 ator system can be provided as a unit which is pre- 
assembled by the radiator manufacturer and fitted as 
part of the assembly process by the vehicle manufac- 
turer. Advantageous features of the radiator support are 
set out in some of the following dependent claims. 

25 [001 1] In the case of cooling systems in which not all 
the possible locations for radiators will be used, for 
example because the vehicle does not have a hydraulic 
system and does not therefore require the radiator for 
the hydraulic oil, a practical solution is to replace the 

30 radiators arranged to front of the bracket with air perme- 
able plates, whose resistance to the passage of air cor- 
responds to that of the radiators which they have 
replaced. The under-pressure generated in the inner 
chamber due to the fan will then remain the same as it 

35 would be in a cooling system with a radiator for hydrau- 
lic oil ad hence also the through-put of air through the 
system. 

[0012] An embodiment of the invention will now be 
described in more detail below with reference to draw- 
ee ings. Of these: 

Figure 1 is a perspective view of a cooling system 
seen from the front; 

Figure 2 is a side view of the cooling system of Fig- 
45 ure, and 

Figure 3 is an exploded diagram of the cooling sys- 
tem of Figure 1 . 

[001 3] The cooling system illustrated in the drawings 
so is designed to be provided as a pre-assembied unit 
which can be mounted and secured directly onto a vehi- 
cle frame, not illustrated, in front of a fan. 
[0014] This unit has a radiator support 1, on which 
several radiators are arranged. These are a rear water 
55 radiator designated by reference 2, a gear oil radiator 3, 
a booster air radiator 4, a combined radiator 5 for 
hydraulic oil and fuel as well as a condenser 6 for the 
air-conditioning system. Depending on the vehicle and 
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the application for which it will be used, radiators which 
are not required can be replaced by radiators for other 
media or by air permeable plates. This being the case, 
the replacement plates can be designed in such a way 
that they have the same resistance to through-flow as 5 
the radiator which they replace. 
[001 5] Being the radiator with the largest surface area 
in this embodiment, the water radiator 2 is mounted in 
the interior of a bracket 1b, which is secured at the rear 
end region of the radiator support 1 so as to stand 10 
upright on the lower part 1a thereof. A fan deflector 
guide 1c is fixed to the bracket 1b behind the water radi- 
ator 2. All the other radiators are arranged in front of the 
bracket 1b in the longitudinal direction of the vehicle. 
Arranged the farthest forward, parallel with and at a long 15 
distance from the water radiator 2 is the condenser 6. 
The region between the water radiator 2 and the con- 
denser 6 is delimited on the one side by the radiator 3, 
on the other side by the radiator 5 and at the top by the 
f radiator 4, thereby forming an inner chamber 7. At their 20 
bracket-ends, the radiators 3 to 5 are secured to the 
bracket 1b at the peripheral regions and are joined to 
one another at their adjacent peripheral regions. The 
radiators 3, 5 at the sides are provided with plug ele- 
ments 3a, 5a on the underside thereof and are sup- 25 
ported in matching counter elements on the lower 
portion 1a. In order to fix the plug connections, the radi- 
ators 3, 5 are braced at their front end region with the 
lower portion 1a by means of long, vertical retaining 
screws 8. 30 
[001 6] Various points at which the radiators 3 to 5 abut 
with one another and with the radiator support 1 are 
designed so as to be air-tight due to matching contours 
of the radiators and/or by the use of appropriate sealing 
materials, so that air can enter the radiators via the 35 
inner chamber 7 only. As can be seen, the radiators 3, 5 
at the sides are provided with matching formed plates 
3b, 5b for this purpose, which fill the region between 
these radiators and the radiator 4 extending down 
towards the front on a level with the condenser 6. 40 
[0017] The condenser 6 is not joined to either of the 
adjacent radiators 3 to 5. Instead, it is secured onto a 
frame 9 which can be pivoted by means of lateral joints 
10 about one of the retaining screws 8, in order to pro- 
vide ready access to the inner chamber 7 for mainte- 45 
nance work. The other retaining screw 8 is used to 
secure the condenser 6 in the closed position in which it 
is sealed against outside air by means of known locking 
elements 11, 12. 

[0018] Lastly, in a modification of this embodiment, so 
two or more sides of the chamber 7 are provided by a 
single, angled or curved radiator. 

Claims 

55 

1. An arrangement of 3 or more cooling radiators in a 
utility vehicle such as an agricultural tractor charac- 
terised in that the radiators (2-6) together define or 



partially define a chamber (7). 

2. An arrangement of radiators as claimed in Claim 1 
characterised in that the said chamber (7) is 
bounded on all sides by radiators (2-6) or other wall 
members. 

3. An arrangement as claimed in Claim 1 or Claim 2 
characterised in that at least one of the radiators (2- 
6) or wall members is releasably mounted to pro- 
vide access to the chamber (7). 

4. An arrangement as claimed in Claim 3 character- 
ised in that the said releasably mounted radiator or 
wall member is pivotably mounted with respect to 
the radiators or other radiators. 

5. An arrangement as claimed in Claim 1 character- 
ised in that the radiators (2-6) and/or wall members 
are mounted on a common support (1). 

6. An arrangement as claimed in Claim 5 character- 
ised in that the support (1) consists of a base part 
(1a) and a bracket (1b) upstanding from the region 
of one end of the base part (1a). 

7. An arrangement as claimed in Claim 6 character- 
ised in that a water cooling radiator (2) is mounted 
with an airtight seal in the said upstanding bracket 
(1b). 

8. An arrangement as claimed in Claim 3 or Claim 4 
and in Claim 5, 6 or 7, characterised in that, with the 
exception of the said releasably or pivotal ly 
mounted radiator (6), all the said cooling radiators 
are sealingly joined to each other and/or to the 
cooler support (1) to form a rigid unit. 

9. An arrangement as claimed in Claim 6 or any claim 
dependent thereon characterised in that the cooling 
radiators (3, 5) defining two opposed sides of the 
chamber (7) are retained on the base portion (1a) 
by means of a plug and socket connection together 
with retaining screws (8). 

1 0. An arrangement as claimed in Claim 2 or any claim 
dependent thereon characterised in that some or all 
of any said wall members comprise air permeable 
plates, having a predetermined resistance to air 
flow therethrough. 

11. An agricultural tractor including an arrangement of 
cooling radiators as claimed in any preceding claim. 

12. An agricultural tractor as claimed in Claim 10 hav- 
ing an engine hood which slopes downwardly 
towards the front thereof and in which the said cool- 
ing arrangement is enclosed at the forward end 
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thereof, the cooling radiator arrangement including 
front and rear substantially parallel planar radiators, 
the major faces thereof facing substantially in the 
direction of movement of the tractor. 

5 

13. A tractor as claimed in Claim 12 when dependent 
upon Claim 6 characterised in that the rearmost of 
the said two parallel radiators comprises the said 
water cooler (2). 

10 
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vehicle, eg an agricultural tractor, comprising three or 
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to the others to provide access to the chamber. The ar- 
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